Purification and chemical characterization of human platelet membrane glycoprotein IV.
Human platelet membrane glycoprotein IV (GPIV), one of the major glycoprotein components, was purified by successive affinity chromatographies on columns of Lens culinaris agglutinin-Sepharose and wheat germ agglutinin-Sepharose followed by preparative polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate (SDS). On SDS-polyacrylamide gel electrophoresis in either the presence or absence of dithiothreitol, GPIV gave a single band with an apparent molecular weight of 97,000, suggesting that GPIV is composed of a single polypeptide chain without interchain disulfide bonds. Compositional analysis showed that GPIV contains large amounts of acidic and hydroxy amino acids, but only very small amounts of cystine and methionine, and 28.1% (w/w) carbohydrate consisting of galactose, glucosamine, and sialic acid as the principal sugars with smaller amounts of fucose, mannose, and galactosamine. This suggested that GPIV contains both N-linked and O-linked sugar chains. The O-linked sugar chains isolated from GPIV, together with those from GPIb and glycocalicin, were comparatively analyzed on a Bio-Gel P-4 column after neuraminidase treatment. The results indicated that all three glycoproteins have two common species of carbohydrate chains, a disaccharide, Gal-GalNAc, and a tetrasaccharide, Gal-GlcNAc-(Gal-)GalNAc. The ratio of the tetrasaccharide to the disaccharide in GPIV was found to be somewhat different from that in GPIb or glycocalicin.